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EXTERNAL MEMORANDUM

To: Chns Weis, U.S. EPA

FroM: Joyce Tsuji

DATE: October 6, 1999

CONTRACT: 8601184.001 0101

SUBIECT: Arsenic and Lead Exposure via Homegrown Vegetables

As promised, I am sending some information regarding arsenic and lead exposure in homegrown
vegetables. This memo reviews evidence on such exposures at smelting and mining sites, and I
have attached the relevant sections you requested on vegetable uptake factors of metals from the
risk assessment prepared for U.S. EPA Region 10 at the Tacoma smelter site.

Evidence from other sites includes the following:

¢ Soil in vegetable gardens has been shown to have lower metals concentrations
than soil from other residential areas at the East Helena Smelter site (CDC et
al. 1983), the Tacoma Smelter site (Polissar 1987), and the Anaconda Smelter
site (Hwang et al. 1997). The decrease in concentrations is likely due to the
amending of garden soils with compost, plant debris, organic fertilizer, or
imported soil. The addition of nutrients or minerals to soil to increase plant
growth would also decrease the amount of metals taken up by plants.

e The University of Washington Pathways study (Polissar 1987; Polissar et al.
1990) noted that accumulation of metals in home-grown vegetables in the
Tacoma neighborhood was not a significant health concem. Concentrations
of arsenic in vegetables were found to be within the range reported for
uncontaminated vegetables. In addition, urinary arsenic levels of residents
indicated that exposure to arsenic did not vary between seasons in which
home-grown produce was eaten and seasons without home-grown produce.

e At the Anaconda smelter site, eating locally grown crops was not related to
increased arsenic exposure as determined by urinary arsenic levels in children
(Hwang et al. 1997).

To further investigate this issue, I examined all environmental exposure studies that I could
immediately locate from various sites, including: Bingham Creek., UT (arsenic and lead
examined; University of Cincinnati 1997a): Leadville, CO (lead, University of Cincinnati
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1997b); Sandy, UT (lead, University of Cincinnati 1997c); Palmerton, PA (lead. Advanced
Geoservices 1996; lead and cadmium, ATSDR 1994); Coeur d’ Alene Basin (lead and cadmium,
IDWH 1999); Midvale, UT (lead, Bornschein et al. 1991); Aspen, CO (lead, ATSDR 1992):
Globleville, CO (arsenic, lead, Colorado Department of Health 1994); and Butte, MT (lead,
BSBDH and University of Cincinnati 1992). None of these studies showed that having a
vegetable garden or eating locally grown vegetables increased exposure to these metals.

Please also note that much of the arsenic in vegetables such as potatoes, tomatoes, carrots, beans,
and onions is in the relatively non-toxic organic form (Yost et al. 1998; Schoof et al. 1999).
Only the percentage of arsenic that is in the inorganic form should be used in calculating health
risks using the arsenic cancer slope factor.

Please let me know if I can provide any additional information.

cc: David Mellard, ATSDR

Attachment
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